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JtftU^t. SiH4 bUt ^NHs fc^tfS^ 
x£JfjwC s fcSMi. S i -NtS££3ttS*t8S i 

s i nmmx ^£hwm\iz.m^m&ff)t!^ffM 




1 

[ff*«4] B?MJbSf&tiK£ . s i {ttfhk N 
[ft£3S5] ffiff?r{SS i ft^fotfS i -Nfe!r&£*r 

[000 1] 

wmtfxt i/cfflwo£ig§i"ifcs i Nimm^s i 
s. 

[0002] 

^<-^ 3 >i»3i. s i Nmjm&fc<m^ 

xoismtffihtix^h. mm'xkLxu. s 
i h 4 /nh 3 mstfx. s i H* /N 2 m&ifxm& 

[0 0 0 3] U6»U CioJ:3fc:LTj£lg$ix£>s iN 



2) $$§§¥8-22986 

2 

=5roTHS. 04fc. SiS«l±tSiO^B^S 
K2fcJ:lf A 1 m&3iMf8.Ztl. ^<0±fcS i 

fc. *4K15:iW8j£$;hXL£oTV>6. CKO 

[0004] ±E^x-yT*A^-i;s-iS#-rs*ak 
LTJi. 2^»[ffit:«J:-?T7-7Xv*t®^S!|»rs l lfc 
10 WmtZtixm. Zitli. TvX-vcvDgSfrmi 

kHzCDfiJ^fcRF^EJrffiSllU ffi^ISCHMHz 
^--y-«0a^SR F 11£E5r mitth t> «TJ> 0 , fix 
*)V*-<r>41tV#»<>-Y*>YZmMZ^X. 
l—i?t:fa±Z-££d k-rz>l>(0Ti>&. LfrU ZCD 

[0005] <£.IT\ $ fefc#Al/-i/*fctt*UfcS i N 

««Sii1l^!Bjk«, [(CH3 )iN] t Si, 
[ (CH3 ) 2 N] 3 SiH, [ (CHs ) j N] 2 S 
iH2 kV^fc. SiJS^, Nlg^. CM?, HJg^fc 

i^rfllBl^Sk S i -Ng&tt-f&it&forch 
dn*J^^xkt-Cj£KiSrff3k. S i -NJS^- 

k%&. zk. titsm^ tms i^^m^^m 
mi&mzti&zkizx*). s i -NtuszimLti* 

[0006] 

[^WiB^Lidki-aiSS] ki6*t. ±aoJ:a 
fc^«S i ft^£ffl\,vo£g$£*tf:S i NjfittHRC: 

[0007] *WllU^t«|K>£ffiES& 
[0008] 

WttTWi. ±m)m*miZtht:#>lz8Ml2ti*:i><?> 
TftO. S i -N|S^2:#tSWas ilt^92r^tfK 

nxx&mw ms±£s i NmatH&sv^is i on 
mm* ^hwm^mbmm^^m<7>M^Tm 
mmzcvDkx o jfcjg-r&iiik . i?ETii«iiSM 

50 Wfiv^±fl«»ISi?:CVD(cJ:OritlS-rSISi:*^ 
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[ooo9] mtTmimwi*f&mtht3h\£&\zti 

in.**, sin^fc. r^Ksmr, -N 3 mt-t 
t. ) . -nr» (fiu Rii^aija±<o^^b*9g 

S. -NR 2 #SilStf^Cgr£L-0^fc. Jgjg 

[ 0 0 1 0 ] $ IMS i K^fcT/W*^ ( a 
T. -R' mt-t 5. ) fcitf/afcttT^n^l'S 

(JBTF. -OR"gfc-f£. ) ***S£l/0^i:. ISIS 
^fcCKx^-R' *^-OR"«*i«Br$ixSii:fcJ: 
0. ^$tH.*S^fecOga&tt**S<^0. TJU6 

[0011] frfc. S i Ig^fciBgtg£-ri.H@mi. < 
Sin (NR 2 ). <N 3 )« 
(fflL. w, x, y, z(i % w+x+y+z=2n+ 
2. 0SwS2n + 2. 0gxS2n + 2. Uw+x 
^2n + 2, 0Sy=S2n+K O^z ^2 n+ 1 &g| 
n«lJjUiWSBrC*S. R' 

U Rlil^aiJJLh^^lcSS^i-. ) 
S*. ±SR. R' . R"Tnk$tl&SHbi<mm?)§m 

[ooisinnKdic^t. z=o<ot 
BP*?. -oR-m^^fix^^-msi^ 

fckfr*. xSltf>k£. HJte-OR-gtflS^ 

SftTWrtasift^BrcfcSfc^ .rft£m8#x 
[ooi6] -tut. xmimhtm&frismmz 

tJWCIi. ±a<o«t Sfcl/CtfUKttufc s i n^sis* 
&n«s i ON^SKJ: *)%&Tmtm®±£. s i N 

tfcujssrjsg-ts. mp*>. ±mtmm±. m\^mm 

flu B*fi^8«tttt^-r&l8i:LTj£lSS#l.S. 

[ o o 1 7 ] s i mmm vzhimmss&fmt 

ZtzVxnmWxtLXlt. MSSifli^kNi fcJ: 
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4 

*Jt3£Ut-NR 2 S, -N 3 S. -R' S. -OR"S 
Si -K&GZW§&^Xfflmm*fa±£ 

S iJSfffcloUS^-frSrV^ *S£3-l*-T*,*HBi: 

[0012]$ ££4*:. TSttSKOJSRa&S: fa± 
$tf£*:*>{c. S i - S i «r££3rf £WSS i ft#Bj 

XfOSa^JitoL^O. 7-7X-VCVDgg<0«fiifcBl 

W-v#£fcLfc 0 k v wfcMit^ t i k* 
[0013] U:#-*T. Tmt8ffl&>l&M£m^L>tL 
-mey-WsZ ( i ) izXTK-tzttfTZt. 

[0014] 



30 



(R' )y (OR")l • • • (1) 

$^s i N%mm : mmv%. it&tzumtim. w*e 

[0018]±ISStaSi-(t^iBskLTtt. SiH 4 # 
YtSWTifcO. mSNJK^irtffli^Hjk NH 

3 immx-bz. 

1 0 0 1 9 ] S i N^MJ: 0=3r&±««igElS5r 
j£H-rS^«>Wl^^i: tT. ^T«S i it^Vat 

n 2 ^ns^ zsttit^mfcmmvffifflt ix 
®<^«>. urns at^itm^Lxm^ib. 

[0020] N 2 *3ilX/*3tttNlS^S:#tf 

j£K b immmmb ztmizimm® o ® 

<bS i N^^JS^0rS«Kfft»fi£^Hf. ««a5^ 

J:^/*^«Ns^^tjfl:^Bj5r^ras i^^ks 

Nffi^££tMfc#fo£*r«S ifll^Bst^L^^ 



40 



(4) 

5 

[002U imwmvjmtm^tihims i it 
tm<?>i><ommwrei>&. su nuts i on 

££trtfc&fcfc LTHL NH 3 *TOtfrc*>6 10 
rxflrfcS(N3 H) . TVt-T^*, bK5 
^*y(N 2 H 4 ) . bF^y^g^ft, ^f^tK^y 

[0022] &±<r>£ o LTS&fU. S i N&fSJgJ: 

h 3 ^>N2 *e£l-c. %{t*mm?>£iim<r)mm 

[0023] fc^-VC. JJ£<9J:3&T«fg*iBltf>j£& 
£fc£H?itrs*:tf>. W£TJl«tgJBt:JSlga. mug 

mz*5frt>mzh*:im£.mLt:**. mum 
tmmnismifto z tw* u>. zti&t. mm 30 

[0024] tzzx-. i&nxoKTmimm&xv 

i.*^£dtz1BaZX<MmjW&b%&Zbfrt>. KJE 
mKtryXvZmZttWhffl&Z^XiimXb 40 

h, ten. ymmmnmsktmmmi^mh x 
s&gwr^xvsm-cs txmrvx 

•7C V DgSY* ->T <> <k 

[0025] 7yX-?C VD£J:&lKRtt£& 0rM<O 
&MR9&t*t*?». SiH 4 »JflVift79X 50 
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6 

m77X-?£f§m£m.zit. momamnn» 

[0026];**:. 7?X*?ZfamizmiZit& t . 
77XvmLm3t77Xv®±m3coBMtt&. f* 

-7-<-tt<Dmmnz*->x. 77Xv<r>Hfxmzm. 
<rHt¥m$i&mt& t^fixm^^x^ammsk 

tW®mmmb%Z. 

[ 0 0 2 7 ] *J5. r9XvtBXWfc«flfeS**fc 

li. w^easr^x^cvDnis-ffl^yt:^. rf 

XvCVD3SM£JBvvtt&&fc.i. vjfn&vmm 
T&*v^*ho>A»«*»ttlfto*y/:*7|cJ: Off 

[0028] 

«^5*Bu to, ©v^«SSW1S. ft*fiu fit 

[0029] #KW-vS:fi±S-£6fc4kfc:Wtas i ft 
^jj«r#trJSfiXfXlrfflV%T«lSS-tT3fc. mtzm. 

*.m&tm*)&£ti. mm&. mm&w% 
tetzzbb%&#. *%mzmmLx. zoxotm 

mm (imimm) £.xwsttto£. ts^mm&. m 
*tt. mmmjm&xzz. 
[ o o 3 o ] gHtmmnttmoi&immM 

[0031] iOfcft, TSffi»!Sfc:T©V^Xx yT^ 

Ai/-s^&«»t. ±msmmzxii^tmii&. 

[0032] ±««MaSSr. *HSS i fc&tob N 
[0033]-*, JJll^K^. WaSift^BstN 

2 ni.v/&ixtKw>T*tsts\t&tob zm^xfmt 
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[ o o 3 4 ] i; zzt. rmtmmzfsmk. 

X. j^^mZhKtiBMmLX&KXtf. X)V 

[0035] rmtmrnxxsiMimmzimtuz 
mtxa. 7?x-?cvDmzwftt&b. fistus 
fmtmmb%&t:ib. suzm^tu^Aimsmco 
m&Mmtzyt-iszij-i&zbifi&K it:, r 

x. ®mxfrbmm<w^*£jSLZithzbiMm 
tiwmztixtt o zbmt±x-z s . 

[0036] 

77X7CVD^fr 
HDBtfX 

^x^vSJg 



mmmtm^xmrntz. zzxa. aiiim 

J«IS$iutT»»»lSt. *8S iit#Hj£*:{«rlliS 

i <ti^$m^xmzti*:±mm®bfrt,%zffla 

[ 0 0 3 7 ] JaT««tit0!t14C V DUg b t 
T\ WP«SX7XVCVD§Sg£fflVVt. ;^)75 

xvcvD^atctjv^TJi. Tamst^x^as 

10 U i&mffifcRFS^fcqJinrrs.kdfc&Sfl.TU 
[0038] ggttMl 

*fttt0rTO. fh7WW5yy7y [ (C 

hs )i n]4 sizm^xTrnmrntmskLit^ 
m&tixtm^ximmmtfSMLft. 

20 [0039] mtWfcJi. Hl(5K&fl£J:?&. Si 
§0. Sum. fifUSNBtO. 4/zmfcrCAl&E&3 

[0040] 



[ (CH 3 ) 2 N]« Si 
350W(13. 56MHz) 
1 200Pa 



1 00 s c cm 



4 0 0*C 
1 0 mm 

ZtiizX*). m2£jjiZti&J:o£. SiN3NlKJ;9 

%&Tmmm4#o. 4Mm%&jmiztfmziit:. 
*lt. J^jsis^^tiytT-^x^R^rtSrA-i; 
m^x. m-o77x-?&%£ft£.x. txrn* 
r^x-vcvD^ft 

5 i H4 
NHa 
N 2 

3 5 0W(13 
1 330Pa 

4 0 ox: 

1 Omm 

be>x$>*). *<mmi>iffi.m¥&{£ztix^tt#>. 
xmntz. 



**mci9. 03fc^;?4 v t6J3fcSiN£SlSJ:9 : 5c 
6JJB$e»§t5£0. 6//m=5ri>Ig«fc:j£KLfc. 
[0041] 



2 5 0 s c cm 
1 0 0 s c cm 
4000sccm 



RFt* 



56MHz) 



*50 



★ [0042] T®«^4#Jlff&XT/T;$A 

^rs/**»^^;w»*^i$^w^«>. si- 

[0043] -eLT, ±a<0«>xA(=*tLTJgtti>S8k5: 



(6) 



^¥8-22986 



1 0 



[oo 4 4] fg&tmm 

5% 
5ft 
2 5*C 

K&3 makth Z b 

[0045] znt±, ±mt&m5ff%{bm&im t ) 
xmskZintt.*,. watmmzftt lx. 
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m&mim&iitvt:if>t>Xt>l. 
[0046]33SH2 

[ (CHa ) 2 N] 2 Si (OC2 Hs ) j fcNHs i: 

nmrtfxzm^xTmt&mimit:®. siH 4 
[0047] juttwcii. mmitmmtzLxsio 

SrTiot:. SiON^lSJ:'3^TSie«IS4^ 
0. 4/zm^ffiSfc:|£J8Ufe. 
[0048] 



mix* 



[ (CHs ) 2 N] 2 Si (OC 2 H 5 



NHs 

RFt* : 3 5 0WU3. 
&) : 1200Pa 

fx^viae : 20 ox: 

WBSBeSt ■ 10 mm 

m^X. ffi-<r>ryX'?Emm.1*HZX. WF<r> 

75X7CVD^ 

EmtfZ. : S i H 4 

N2 

RFm^j : 3 5 0W(13. 
EEJj : 1330Pa 

^x'NiOg : 4 0 OX; 
WSsssiem ■ 10 mm 

h<7)X't>>). *<r>$mhimmm{tztix\^t:ib. 

X%t>**:. 

1 0 0 5 0 ] &i3. TmtmwkAwmKXTvrii* 

V-^£jjsLfctf>HU ims ifc^DfcfcWC. S iS 
^*^xhdE-v-S*9i5SSSn- , H-V^C:t. y^f^TS 40 
y*j^*f^*^$;tV^v^fca>£>. S i -N 

tuzm&&*Lt:i>>t>x'h?>. 
[oo5i] -eoa. mm 1 fcRsttL-c, jg&tii* 



)2 

1 0 0 s c cm 
5 0 s c cm 



56MHz) 



[0049] 



2 5 0 s c cm 
2000 s c cm 



56MHz) 



£#ta*:«>. mmt&me t lx t>&*F*K«*#* 

& t>tf>fc 5:oT Wg„r tifihip-yt:. 
[OO52]fUfc0l3 

4^lte0tC«. ^ty7WSyyy7y [ (CH 

3 ) 2 n] 6 si 2 tNt tnm&tfxtm^xTmik 

tmZimit:®. SiH, fcNH 3 i>J:tfN2 

-Hijfxzm^ximmmzimLt:. 

[00531 jyfcWWi, HSSffili:H«fcLTSiO 

fcJttT. JJLT<^fK07-7X-7CVDfc:J:0. 02fc 

0. 4/im$r&RJW:jSIRl,fc. 
[0054] 



[ (CHs ) 2 N]e Si2 
N2 

350W(13. 56MHz) 
1200Pa 



1 0 0 s c cm 
5 0 0 s c cm 



(7) 



^^¥8-22 986 



1 1 



1 2 



2 0 ox; 

1 Omm 

u:&. m^x. n-orjx-z&usmftizT. mm 

[0055] ZtlizX *) . TJH&8K4 t5±V±Mtm 

[ 0 0 5 6 ] £*K TAt^^JUfFft*???*'* 

U mi*immZ*Lt:frt>X'$>&. 
[0057] ^USWfcfc»t5T^a^K4«. 
HDBtfXi: LTS i -S itS&tt-r&ims 

immtcxts*)* ks i -s ittmttftmzti'w^ 
^t*^. ia^it:itLr»2<g<oi£msfc-ci£is* 



10 



20 



[0058] zm.. mtkmtmmizLx. ®mm 
zb. a i mu&3Mmm<%.t>h.%fri 

£*rr£fctf>. 8Jf*ftli|g6iL-Ct>Jl#*|gS£?tt 
[0059]Sa&fl4 

c PI Si (N 3 )i (zzxcpteisfzi'OfzSx. 

c P t si (N 3 > 2 ^n 2 t<niB&*fx*m^x±m 

[0060] ftttWfcti. gaifflUfcHttei/CSiO 

C*fLt\ J3lT^fr<OT5X-7CVDfc:J:0. @2fc 
^SiiS J: d KS i N^SJ: D£STJf «aiBt4 £ 
0. 4jum$rS§tJIfc:j£BIU:„ 
[0061 ] 



RFtlj 



C P! Si (N 3 
3 5 0W(13. 

1 200Pa 

2 0 0T: 
1 Omm 

ft£J:d&SiN^m):D#6±JI*&ttl85S:0. 6*30 
75X-7CVD^fr 



>2 

56MHz) 



1 0 0 s c cm 



^m&SJgUSKrtiSL*:. 
[0062] 



Cpi S i (N3 ) 2 
N 2 

RFm)J : 350WQ3. 56MHz) 

ffifj : 1200Pa 

^xA&g : 2 0 OX 

tBffifaJife^ : 10mm 
ZtlizX*). T«S^lg4*atfJJfi6*i§&5J:')$:S. 
«Jlifiti&6a%I8$itt:. ^r*i. Tfl«»K4li^ 

**)s-i?£X&t>tl£. 

[ 0 0 6 3 ] TSIfii^tfltfff&X-f «yT;$;\* 
W-j^LfcOJi. *«S i<fcaWfcfcWC, S^o 
^>?=Jx.-}Ug i ifimZtl J ?t^Zb1>>$>. Si-N 



1 0 0 s c cm 
20 00 s c cm 



Ji. £«S ift^£fflvvcj£K$*i*t><7re&£*: 

[0064] gwc, T!E<*>3H^T--/MSra£:tTo 
[0065] 



8000sccm 

: 6 0# 



(8) 
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13 

T--^iSS : 4 0 Or 

stum tnmtix. mtmmtr^tz 

[00 66]3d£W5 

2t^Hfi0lTtt. h'^^f-^TS/^'J^T^'K [ (C 
Ha ) t N] t S i-(Ns ) t *fflV^TTS«SH*« 
KLfcflL St[ (CHa ) 2 N] 2 Si (N 3 ) 2 fcN « 
r5X?CVD^fr 



14 



2 H4 ) im\>^mmmt^^s.izmmtx±m 
10067] Afmtcii, mtnihRauctTSio 

XJH8Klilt2&J:tf A 1 *a«3jWBjS3*ifc>>xM 
fc*tLX\ JaTO^frOT-^XVCVDfciD. 02fc 
7K%tih£ 5tSi NSJIRJ: 0 ifeli§i4 £ 
10 0. 4jum^S|gefcjSISLfe. 
[0068] 



[ (CH 3 ) 2 N] 2 Si (N 3 
350W(13. 56MHz) 
1200Pa 

20 ox: 

1 0 mm 

S*C. OTfc^-T^ftfC . Jiitlg&OfctfxW^XvC 20 [0069] 

vd t &ffiie>fcXtt>:r?x-?«afc £33fc:6 unto * 

T7X?CVD*fr 



1 0 0 s c cm 



RFO 



[ (CHa ) 2 N] 2 Si (N 3 ) 2 
NHs 

350W(13. 56MHz) 
1 200Pa 

2 0 ox: 
1 0 mm 
6# 

N2H4 lOOsccm 
350W(13. 56MHz) 
1 330Pa 



1 0 0 s c cm 
50 s c cm 



1 5 ox: 

1 0 mm 

mmm 6o# 
z.tuz£<o. 0. ium-r^j$m<%ztim£.wsm 

maxx/±mtmm5x*)^mmwmm6ip^M^ 40 

fc. 

[0070] T«fe»S4*»'SiSF=5r^r>»/7-^^* 

k-^^^Lfc^u. *r«s i-fb^Hjufev^x. ^f- 



*S ift^fcS^LTjm^ix&a^fcfctf). 

[0071]|gvvt. gOI0|4fcRflL Hft#X£?&S? 

is. .riili. SiNAJUIKItllStf. N 2 H 4 fciS 
[0072] ttWijfc, iat«l~5fc:J:-5T«IS 



(9) 
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1 5 

[ 0 0 7 3 ] H±. *^HBt«StfegK^)l£IS*ft5-Ji 
Sfc»<oc VDHS<ofi!i£tieSS0!t*$tiitTO¥« 

[0074] 

[0 0 7 5] TS»SSKt±«lfeMa8Sra^l£IS 



1 6 



[0076] Cl^*. @HttW^^*T^X^ 
[0 1 1 *l«B<0-lliSWctJ^T. S i S«LLfcS i 

o^s^gisfc a i m&iffiti&tuzv scorns 

[02] 01O?xMfcttLTT«lfitlJg£j^Lfc# 
10 S^^rt«S0TAS. 

[02] 02<D*x^C#LT^KJJia«i&£jK§t 

[04 1 t^afci o s i ummmtfrnztifi:*?* 

1 Sigfi 

2 S i 0£flfg»&tlj£ 

3 Al&ffitS 

4 TJIIfeiiK 
20 5 JJfl&Jilg 

6 WflfiSiiS 



[01] 



[02] 



[03] 






[04] 



LQiEL 



-14 
-3 



2 
1 



[^fluES] 

[gtUB 1 ¥f£6* 1 1 JU 8 B [0ffl<OfS*^Hfl] 

i^mmE i ] [0i] ^iiHB^-iissMtctj^T . s i mutts i 

[«DEm«a* ] mm onm^m® t a i ^swm&^tt^^ 

[«!*«] 3ss [02] ®\w^mLXTmimm:ffl&Lt$i 

[fluErtg] ®£Stti£5$0-e;fcS. 



(10) 



^^F8-2 2 98 6 



IH3 1 M2cD't^£nLxzt>iz±Mtmmtfm 
i sims. 



2 SiO$M\SBmm 

3 Aims& 

4 Tmtmm 

5 imtmm 

6 watmm 



